MYC-driven malignant transformation of mature murine B cells requires inhibition of both intrinsic apoptosis and p53 activity.
Increased expression of the oncogene MYC is a common feature of many B-cell malignancies, however MYC overexpression by itself is not sufficient for transformation, and additional genetic events are required, although the exact nature of these remains unknown. In patients and in transgenic mouse models, oncogenic transformation may occur in B cells at various differentiation stages interacting with complex microenvironments. B-cell oncogenesis often occurs after prolonged periods of time, making it difficult to accurately identify the genetic events required for transformation. An in vitro system, where malignant transformation of primary B cells could be analyzed, would facilitate the identification of genetic events required for transformation. Here, we describe such a system and show that primary murine B cells rapidly become transformed upon forced expression of MYC, in conjunction with simultaneous inhibition of the ARF/p53 axis via overexpression of BMI1, as well as through downregulation of p19ARF or expression of a dominant-negative p53 and suppression of intrinsic apoptosis through overexpression of BCLXL or MCL1. Established tumor cells remained addicted to expression of the lymphoma-inducing genes. In mice, transformed cells rapidly established fatal B-cell lymphomas. Our results suggest that transformation of normal mature B cells into lymphomas can occur as a consequence of three defined events.